Abstract This study was conducted to assess the feasibility, acceptability, and changes in knowledge among cancer patients assigned to receive a 160-page book on experimental cancer therapies and clinical trials. We enrolled 20 patients with cancer who had never participated in a clinical trial and randomly assigned them to receive the book either during week 1 or week 4 of the study. We collected baseline patient demographic and cancer-related information as well as knowledge about cancer clinical trials at week 0. Follow-up surveys were administered at weeks 3 and 6 for both study groups. Comparisons were made within and between groups randomized to receive the book early (at week 1) to those who received it later (at week 4). One hundred percent of data were captured in both groups at baseline, which decreased to 77.8 % by week 6. The vast majority of participants found the book moderately or very useful (89 % in the Early Group at week 3 and 95.5 % in the Late Group at week 6). Within group pairwise comparisons found significant difference between baseline and week 6 in content-specific knowledge scores among participants in the Late Group [79 % versus 92.1 %, p =0.01). Global knowledge scores increased significantly for variables reflecting knowledge that promotes decisions to participate in clinical trials. Providing published reading material to patients with cancer is both feasible and acceptable. Offering information to patients about cancer clinical trials, using a book designed for patients with cancer may influence knowledge related to decision to participate in clinical trials.
Introduction
Advancements in cancer treatment depend primarily on patients' participation in clinical trials [1] . Many studies have shown that participation in clinical trials, especially by adults, is low among many patient groups including those with diverse race and ethnic groups, adult ages, and sex [1] . Participation in Phased II and III clinical trials ranges from 12 % to 51 % among those who are eligible to take part [2] [3] [4] . Barriers to participation include mistrust of researchers [5, 6] , lack of knowledge about clinical trials and opportunities to participate [7] [8] [9] , pre-existing treatment preferences, and characteristics of the specific protocols such as research designs [10] . An important issue for many patients is whether or not the study offers active treatment in all study arms [11] . One study reported that differences in attitudes toward decisional control and perceived benefits associated with the trial arms also influence patients' decisions to take part in cancer clinical trials [12] .
Intervention studies that attempt to overcome identified barriers have tested improved informed consent processes, addressed gaps in knowledge about clinical trials [10] , and used communication strategies that promote trust and confidence, which can be highly influential [13, 14] . Other similar studies have developed community outreach strategies, as well as direct recruitment in both academic and communitybased clinic settings [15] [16] [17] [18] . A meta-analysis by Mills et al. [10] suggested that additional research should focus on perspectives of patients who accept and decline to take part in clinical trials, which should include interventions designed to address sensitivity to patient quality of life as well as practical and ethical issues [10] . A study by Meropol et al. [18] found that perceptions of outcomes related to participating in cancer clinical trials appear to differ between patients and physicians, highlighting the need for better communication that involves patient education.
We conducted a pilot study using a randomized wait-listed controlled design to assess the feasibility, acceptability, and changes in knowledge and attitudes among cancer patients assigned to receive a book entitled, "Cancer Clinical Trials: A Commonsense Guide to Experimental Cancer Therapies and Clinical Trials" (ISBN-10: 098232197X, ISBN-13: 978-0982321973; DiaMedica, New York, NY, May 22, 2012 ]. An oncologist with extensive clinical research experience and a cancer survivor who had participated in several clinical trials jointly developed the book tested in this study. It was designed to provide basic background on cancer and cancer treatment, introduce the principles that govern clinical trials, review the various types of clinical trials, highlight notable clinical trials from the past, provide practical information about the experience of participating in clinical trials, and provide basic information about cancer drugs. The contents of the book reflect the best judgment of the authors about the breadth and depth of content that cancer patients should know to make fully informed decisions about clinical trial participation and to navigate through the participation process. We plan to use these findings to power a larger intervention study designed to improve enrollment in clinical trials.
Methods
Oregon Health and Science University's (OHSU) Institutional Review Board (IRB # 8391) approved all study activities. The study population included patients aged 18 to 80 years with solid tumors who were seen at OHSU's hematology and oncology clinics and who had never participated in cancer clinical trials. Patients were identified by their physicians who informed them about the study, and then designated study personnel formally consented patients who agreed to take part. The study design and schedule of patient activities is included in Fig. 1 . Patients who consented to take part were randomized to receive the book, "Cancer Clinical Trials: A Commonsense Guide to Experimental Cancer Therapies and Clinical Trials," in an Early Group or a Wait-listed Control Group (Late Group). Participants in the Late Group served as controls for the Early Study Group, but all participants received the book at no cost as part of their participation in the study.
Study measures included assessing demographic characteristics of participants (age, sex, marital status, educational attainment, and cancer type, date of diagnosis, and previous cancer treatment history), feasibility or the proportion of patients who read either part or all of the 160-page book, information-seeking behavior, perceptions of the usefulness of the book (usability/acceptability), and the extent to which the book addressed gap knowledge and attitudes about clinical trials. Study measures were administered at baseline (prior to randomization) and at week 3 and week 6 via either selfadministration by mail or, if the subject was not able to return by mail or self-administer the survey, by study personnel over the phone (Fig. 1) .
Data Analysis
Analytic comparisons were made between the baseline period and the two follow-up periods. Because of the exploratory (pilot test) nature of this study, statistical power was not calculated to assess specific study outcomes. Rather, the study was designed to allow for determining effect sizes for a larger study. Thus, descriptive statistics were used to assess patient characteristics and differences in knowledge and attitudes among patients assigned to the two study groups at baseline, week 3 and week 6. For the measure of usefulness, we used a four point Likert scale with possible responses of "Not at all useful," "Somewhat useful," " Moderately useful," and "Very useful. We collapsed Moderately to Very Useful into a single category. For only one variable, a single participant noted the chapter was "not at all useful" (noted in table legend). All other responses fell into the "somewhat useful" category.
For content knowledge variables, we calculated the percent of variables scored that were answered correctly (based on 0-100 %). We then used analysis of variance to compare data between the control and intervention groups at the three time periods. We used pairwise t tests to assess within group differences in content knowledge scores between baseline and week 3, baseline and week 6, and week 3 and week 6 for participants within study groups. For global knowledge, we calculated mean scores using a Likert scale and compared differences between participants in study groups at baseline, week 3 and week 6, using one-way analysis of variance. We used an intent-to-treat analysis approach, with the majority of statistical tests done according to study group assignment regardless of whether participants actually read the book. All tests were two-tailed, with alpha set at 0.05.
Results

Study Participants and Feasibility
Twenty patients were initially enrolled in the pilot study, and their characteristics were similar relative to study group assignment (Table 1) . Mean age was in the mid to late 50s, and the majority of patients in both groups had prostate cancer. Data capture at baseline was 100 % (Fig. 2) ; at week 3, it was 90.9 % in the Early Group and 77.8 % in the Late Group; at week 6, 81.8 % of data was captured in the Early Group and 77.8 % was captured in the Late Group. Between 60 % and 85.7 % of participants reported reading the entire book, according to study group assignment (Table 2 ). Another 11.1 % to 20 % read parts of the book (between 1 and 5 chapters), and 20 % of participants assigned to the Early Group did not read any of it, while all participants in the Late Group read at least part of it.
Usefulness
The vast majority of participants found the book moderately or very useful (89 % in the Early Group at week 3 and 95.5 % in the Late Group at week 6; Table 2 ). Only one participant found a single chapter not at all useful, which was the chapter on the Future of Cancer Treatment and Clinical Trials.
Information-Seeking Behaviors
Our assessment of patients' information-seeking behavior revealed that when patients seek information about their disease, between 50 % and 67 % report they depend on their physicians to tell them what they need to know, and this did not change significantly over time. Between 33.3 % and 77.8 % of participants reported looking online for information about their disease (data not shown). Similarly, between 44.4 % and 90 % of participants reported seeking information from their physicians about their treatment, while 25 % to 55.5 % reported looking online for treatment information (data not shown).
Changes in Knowledge
Scores on the content-specific knowledge items ranged from 82.2 % correct at baseline in the Early Group to 85.9 % at week 6 (Table 3) , and ranged from 79 % correct to 92.3 % correct at week 6. We found no statistical differences in content-specific knowledge scores when comparing study groups. However, our pairwise comparisons found that there was a statistical difference between baseline and week 6 for content-specific knowledge scores among participants in the Late Group (Table 4) 79 % versus 92.1 % (p =0.01). Scores on the global knowledge questions were significantly different between the Early and Late Groups at week 3 for three variables (Table 5) (Table 5 ). By week 6, when both study groups had the opportunity to read the book, the scores between the two groups were not significantly different. Moderately/very useful (n =8) 100 % (n =6) 100 % (n =7) 85.7 % Chapter 3: Types of clinical trials: four phases and more Moderately/very useful (n =7) 100 % (n =6) 100 % (n =7) 100 % Chapter 4: Randomized trials and placebos Moderately/very useful (n =7) 100 % (n =6) 83.4 % (n =7) 100 % 
Discussion
This pilot study achieved its objective of assessing the feasibility and acceptability of providing a 160-page book to cancer patients to educate them about cancer clinical trials. The majority of patients who received the book read all or parts of it (>60 %) and found it to be very useful (≥89 %). In terms of feasibility, 75 % of participants completed all measurement activities even though a few participants did not read any part of the book. This suggests a high level of commitment to taking part in educational research among cancer patients. There are many reasons why participants might not start or finish this or other similar books, although we did not specifically ask our participants about this. Such reasons could include finding time or avoidance due to anxiety related to reading about cancer treatment. This is important because the contents and delivery of patient education, especially for those with cancer, can be complex, is understudied, and the outcomes associated with cancer patients are often variable. Thus, educational content should be tailored to specific patient situations, which would be an area for future research. In terms of educational impact, receipt of the book along with reviewing or reading the information it contained resulted in significant increases in global knowledge for three variables, even in this small pilot study that included only 20 patients. Patients in the Early Group scored significantly higher on variables related to the decision to be in a clinical trial compared to those in the Late Group at week 3. Variables related to how cancer trials are paid for and the difference between getting the study drug versus other cancer agents did not differ. This finding leads us to conclude that information provided in the book was especially helpful in educating patients toward decision making. All participants in this study were cancer patients who had never been in a prior clinical trial, so they had no personal experiences in terms of participating in clinical research that would have influenced their responses. However, they may know others who have taken part in such studies, which may have influenced responses.
We found it interesting that that the global scores about perceptions of physician knowledge were high at every measurement point. This may indicate the existence of a halo effect or cognitive bias, which is well known to be the beneficial effect patients perceive of a physician or other health care provider involved in their care, regardless of the therapy or procedure provided [19] . It is also known as physician invincibility syndrome [19] . It may also reflect the tertiary, research-oriented environment that this study was conducted in. These findings, even with our small sample size, support further study, especially to see how influential information contained in the book would be in decision making about participation in clinical trials.
We also assessed content-specific knowledge in our study and found that scores increased between the Early and Late Groups at 3 weeks and were especially high between baseline and week 6 for participants in the Late Group. When we compared changes in content knowledge within study groups, we found a significant difference between baseline and week 3 in the Late Group. Those who received the book later in the study had a greater change in knowledge compared to those who received it earlier, a finding which may be related to the fact that this group was most likely to read the entire book and thus scored higher on the content specific knowledge variables. The baseline scores were slightly lower in the Late Group compared to the Early Group scores, and their scores at 6 weeks were higher than those at week 3 or week 6 for the Early Group. Reasons for completely reading the book, versus parts of it, is an area that should be pursued in future research, using focus group or key informant interview techniques. It may be that recentness of reading the book affected the content knowledge scores. However, the content-specific knowledge scores increased at week 3 in the Late Group, which should not have been related to receipt of the book, since they did not receive it until just prior to week 6. We learned from our surveys that patients' information-seeking behavior primarily includes physician provided information or online searches for information about both disease and treatment. It may be that the participants assigned to the Late Group sought information about clinical trials on line or from their physicians, which affected their knowledge scores at the measurement time point. If this is the case, then including the contents of the book using an online format might be especially beneficial to patients considering taking part in clinical trials. Unfortunately, the number of participants in this pilot test was too small to conduct subgroup analyses. This should be the subject of further research. Most studies on participation in cancer clinical trials examine barriers, especially for subgroup populations like different racial groups or the elderly [1, 2, 5, [7] [8] [9] [10] 13] . Less research has been conducted on interventions to improve accrual and most of these focus on racial minorities or other underserved groups [6, 14] . Clearly more research needs to be conducted in this area. Creating decision aids for cancer clinical trials will be difficult without a literature base to guide patients through evidence based on their specific type of cancer and treatment history. This study, even in its pilot form, is relatively unique in prospectively evaluating a decision aid designed to support decisions regarding clinical trial participation.
The strengths of our study include our ability to enroll and collect complete data on the majority of participants at three different times during the study. Another strength is that we determined effect sizes that we can use to power a larger study with an equally discriminating study design. Weaknesses include the small sample size, which limited our ability to do subgroup analyses that would further tease out factors that influenced our findings, such as the interaction between online information-seeking behavior and changes in content knowledge scores that appear to be unrelated to reading the book that comprised our intervention. Another weakness is that we did not link assignment to the book to a specific decision about actually participating in a clinical trial. We felt it important to test the feasibility and acceptability of the book before conducting a study that would assess the direct influence of the book to decisions to take part in cancer clinical trials, which we will pursue in a larger study. Lastly, most of the participants in the study had prostate cancer, which limits our understanding of how patients with different kinds of cancer may have responded to the intervention we were testing.
In conclusion, studies testing educational interventions that involve providing published reading material to patients with cancer are both feasible and acceptable. Providing information to patients about cancer clinical trials using a book designed for patients with cancer can influence knowledge about participating in clinical trials.
